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(57) l43o6peTeHHe othocmtc* k ropHOft npoM- 
TH M CTpOWTe/lbCTBy m m.6. ncno/ib3oeaHO An* 
coopyxeHww ckb3*mh noA npennTCTBMAMM 
Kaic c OAHOBpeMeHHoA npoic/iaAKOA icoxyxa 

MJIM Tpy5onpOBOA3, TBK M 603 npOKildAKM. 



Uenb - noBbiuieHMe HaneacHocTM pa6oTU. Yct- 
PoActbo coAepxcHT Tpy6y-/MAep (Til) 1 , *o*yx 
(K) 9» npMBOAHoA aan 2 m pa6oMMA opraH (PO). 
(IooibahmA BWnO/lHeH B BMA6 KOHMHeCKOrO 

pacKBTMBaioiuero MexaHM3Ma. «a uieAicax skc- 
ueHTpMKOsoro Bdiia 3 Koroporo pacnonoxeHw 

K0HMM6CKM6 K3TKM 5. flpOAOAbMUe OCM K8TKOB 

5 pacno/ioxeHu nbA yrnoM k ocm PO. Ban 2 
cicperuieH c PO m paaMemex c bo3moxhoct*>*io 
BpameHM* b Til 1 mam b K9. Oamm kohom PO 

COeAMHBH C B03MO*HOCTblO BpBlilBHMSI T/l 1 M 

APyroA - c K 9. Pe6pa 10 pacno/ioxeHbi cmm- 

MBTpMMHO 0TH0CMT8H b H 0 OCM P0 t M MX KOHtJbl 

3aicpenneHU hb Hapy*Hux noBepxHocTflx T/l 
1 m K9. npM BpatueHMM Sana 3 Bpamaercfl m PO. 
a aro icaTKM 5 o6KdTU8atotcn no 336010 paciu w- 
pjiBMOd citaaxMHW, npowaeoA* ynnoTHeHM© 
rpyHTB B pBAMB/lbHOM Hanpas/ieHMM. npM 
BCTpene c BanyHOM pe6pa 10 BAas/iMsaiOT ero 
b rpyMT m/im pa3pyujaiqT. 3 m/i. . 
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H3o6peTeKKe OTHOcwrcs *. ropnoA npo- 

MWUJneHHOCTM H CTpOWTe/lbCTBy M M0X6T 6«Tb 

Mcnonb309dHO Afl» coopyxeHMH CKBaacnn noA 
npennTCTBUBMM, X8X c oAHospeMeMMO^ npo- 
xabaxoA xoxyxa mam TpyfonpoaoAa. Tax m 6ea 
npoxnaAXM. 

Uenb M3o6peTeHwa - noBwweHMe naAex- 
hocth pa6om, 

Ha <|>Mi\t noxaaaHa cxeMa CTpo wtca bCT Ba 

XPHBOAMHGAHOA CXB8XMHU C OAHOBpeMBHHOA 

npouiaAKoA rpy6onpoBOAa; na 4>wr.2 - yct- 
poAcrBO. npOAonbnwA pa3p83; na <J>nr.3 - paa- 
pes A-A Ha $nr.2. - 

YCTpOACTBO AAA pBCUJMpeHMfl CKBdXMH 

coiepxMT TpyOy-AMAep 1 , a KOTopoA ycraHOB- 
neH Ha npoMexyrosnux onopax (ne noxaaaHu) 

C B03MO*HOCTWO BpameHMfl npMBOAHO« B8A 2. 

Pa6oMMfl opran BunonHen a bmag pacxaTUBa- 

IQinerO MexaHM3Md C 3XCUeHTpMK0BUM B8AOM 

3, na weAxax 4 xoToporo pacnoAGixenbi xohm- 

M6CKH0 K3TKM 5. nOOAOAbHbie OCM CMMMGTpMM 

pacnoAOxewu noAyrnoM 1-6 x npoAOAbHoA 
ocw pa6osero oprana tbkmm o6pa30M, mto npw 
BpaiUBHMM Bdiia 3 xbtxm 5 xaTsrrcfl b 3a6oe 
CKaaxMHbi no cnwpa/iH Boxpyr npoAOAbHoA 
ocm. YxaaaHHuA yron onpeAe/tsieT mar xaTxa 5 
- noABMy ero 3a oamh oGopor Boxpyr npoAOAb- 
hoA ocm pa6onero opraHa. Oamh xoneu aa/ia 3 
•cMHeMarmecKii CBnaan c npwBOAHWM bbaom 
2, HanpHMep. nocpcACTBOM My$Tu 6 m ycra- 

HOBAtH C fi03MOKHOCTbtO BpameHMfl Ha nOA" 
UJ HnHHKOBOA Onope 7 OTHOCMTOAbMO 

Tpy6u-flHAepa 1. flpyroA roHeu aana 3 ycra- 

H0BA6H C B03M0XH0CTbK> BpatUCHMfl B OnOpO 

8 aha paSosero opraHa, xoTopaa pacnoAOxe- 
na BHyTpM npo xna Abi Baeworo xoxyxa 9. Tpy- 
6a-AMAep 1 m Koxyx 9 coeA"HeHbi Me*Ay 
co6oA peSpaMM 10, xoTopue pacnoAOxenw 

CMMMBTpMMHO OTHOCMTeAbHO npOAOAbHOA OCM 

pa&onero opraHa u oxeaTweawT pa60MMA op- 
raH. KaxAoepe6po IOoahmm xohuom aaxpen- 
neHO, HanpwMep, c noMombw cBapxM na 
* BHeuineA 6oxoaoA noaepxHocTt* Tpy6w-AHAe- 
pa 1, a ApyruM xohuom - na BHeuineft 6oxoboA 
noaepxHocTif xoxyxa 9. AwaMerp koh wMecxnx 
xdTKOB 5 paexaTUBdiotuero MexaHW3Ma yaeAM- 
MHBdOTCH ot Tpy6 w~amab pa x *oxyxy 9. FlpM- 

BOAHOft BAA 2 PPMBOAMTCA 80 Bp3lU8HM8 OT 

SypoBoro cranxa 11. xoTOpwA ycTaHOBACH c 
B03M0KH0CTbK> nepeMeiueHu* nopaMe 12, yc- 

T8H0B/I6HH0M B pa6048M X0TA08aHB 13.Ko*yX 

9 moxbt noAABpxcMBaTbcn na secy c no- 
Mombio. HanpMMep, TpyCoyxAaAMMxoB (hb no- 

K838HU). 

YcrpoAcTBO nnn pacuiHpeHMA cxbbkhh 

MOXBT HM6Tb MHBBHTBpHUB CBKUHM 14 M 15, 
COeAMHONHUB C0OTB6TCTBeHH0 C Tpyf50A-AM- 

ABpOM 1 m c xoxyxoM 9, nanpMMBp, c no- 

MOtUWK> CBBpXM. 



YCTPO^TBO AAA paCUJMpeHM* CKBdXMH 

pa6oT86T cneAywiUMM 06pa30M. 

Ma pa6oHero xomoBaHa 13 c noMomwo 6y- 
pOBOrO CTdHKd 11 npo6ypMB8BTCfl nM0Hepna« 
5 cxBdXMHa ao BWxoAa Tpy6bi-AMA8pa 1 na no- 

BepXHOCTb B npMeMHOM K0T/)0£8H0 (H0 nOKd- 

mh). KxoHMy Tpy6w-AMAepa 1 BMecTo6ypoaoft. 

r 0/1 OB KM npMCOBAHHUIOT MHB8HT8pHyK> CBX- 
UMK) 14. X XOHUy CBXUMM 15 .npHCOGAMHAIOT 

10 xo>xyx 9. noAAepxMBaeMbiA TpyboywiaAMiixa- 
mh. 3aieM BK/ix>MdK>T npviBOA BpatuGHMA 6ypo- 

BOrO CT8HICa*11, XOTOpWtl. npMBOAWT ao 

BpameHwe npMBOAHoA Ban 2 w XMHOMBTwecxM 
C06AHH6HHUA c hhm bbj\ 3 pa5oMero opraHa. 
15 npw. BpaujBHMM aana 3 kbtkm 5 o6xoT«BaK>TC» 
no aa6oio pacujMpweMoa ckbbxmhu, npOMaso- 
A« ynAOTHBHMe rpyma b paAHdAbHOM Hanpaa- 

AeHMM, OCyiUGCTBAAA npOTdCKMBdHMe 38 CO60A 

20 xoxyxa 9. B cnysae HeoOxoAMMOCTw AononnM- 
TeAbHoe yCHAne aaa npoTacxnaaHHA xoxyxa 9 . 
moxho co3AasaTb noABTMMxoM 6ypo8oro 
CTaHio 11. KOTopuA nopeAaet ycwAHO Mepea 
Tpy6y-AMACP -1 w pe6pa 10 xo^yxy 9. npw stom 

25 pa6oMHA opraH paarpyxeH ot oceawx ycMAMA 
noAaiMHxa 6ypoBoro cranxa 11. npw BCTpeMe 
pa6osero opraHa. HanpMMep, c Ba/rynoM icamcH 
5 BAaaAHBdiOT ero a rpyHT, ecAH no3BOA«Krr 
pa3Mepbi BdAyHa. Ecam p33Mepw eanyHa He 

30 n0380AAX>T K3TK8M 5 BASBWTb erO B rpyHT. TO 

bo B3awMOAeACTBMe BCTynax>T pe6pa 10, xoto- 
pue npeAOxpaH»x>T kbtkm 5 m Becb pb6ommA 

OpraH OT nOAOMOK. flpM 3T0M paCCT0AHM8 

MexAy cocbahmmm pe6paMM 10 no nepMMerpy 
35 pS6oMero opraHa onpeAenaeTca paCMBTHWM 
nyTeM c yseTOM xapaxTepHCtMXM rpynra. amb- 
MeTpa pacuiMpneMoA cxeaxMHw. yrna xonyc- 

HOCTM XdTKOB 5 M MX K0A^M€SCTB8. Pe6p8 10 
B0CnpMHMM8K)T H8 Ce6» M3rM6aX)U(MA MO" 
40 MeHT, B03HMK8IOtUMA npM BnMCUBBHMM CMCT0- 

mu TpyGa-AMAep 1-xoxyx 9 b aaAaHHyn 

KpMBOAMHeAHytO TpdOKTOpMIO, npOAOXp8HAfl 

ot yxaaaHHbix Harpy30x pbGommA opran, hto 
AonoAHMTeAbHO noBumaeT HaAexHocrb ero 
45 pa6oTbi. 

npM pdCUJMpGHMM CKBdXMHU 603 npO- 

XA8AKM xoxyxa 9 ycTpoAcTBO pa5oraeT anaAO- 

TMHHO. B 3TOM CAyM80 XOXyX 9 HO 

npncoeAMHAiOT x mh BGHrapnoA cbkumm 15 m 
50 nocAeAHAA npw nepeMeuieHMM ycrpoACTaa b 

rpyHTO BUnOAHflOT pOAb CTd6MAM38TOpd H8- 

npasAeHMA pacuiMpeHMA . Ctb 6ha h 3a umm mb- 

npdBAeHMSI p8CUIMpA6M0A CKB8XHHU 

cnoco6cTByeT Taxxe m h8ammmo pe6ep 10. B 
55 abhhom CAyvae bxax>hbhm8 npwaoAa noABTSM- 
xa GypoBoro cTanxa 1 1 moxho ho npoM3BO; 

AMTb. 

O o p m y a a h 3 o 6 p e t e h m a 
YcrpoAcTBO aha pacuiMpenMA cxaaxMH* 
BKAioMaxiiuee t py 6y" a mac p , xoxyx. pa Comma 
opraH, oamh kohou KOToporo C06AMHOH c Tpy- 
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Ooft-AtwepoM. a M»>«* ~ * «>*yxoM c bm- 

MOJKHOCTblO BpameHMJI. M npHBOflHO* B*fl. 

cKpen'jieNHfaift c P 86ommm opraHOM. o r n m m a- 
ntueecD TeM, mto, c ue/iuo noawuieHH- 
naAexHOcm a pa Sore, pa6osM« opraM Bunon- 

M6H B BMA6 KOHMHeCICOrO p8CK8TUB8K>UlCrO 
M6XaHM3Ma C aKCUBHTPMItOBWM BWOM M C KO- 
MMMeCKMMM K8TIC8*M. yCT8H0BflBHHWMM H8 



aKCUBHTpHKOBOM w/iy. m npwwiwMwa och ko- 
Topwx pacnwiojiceHu noA ywoM it nportonkHOft 
och pa6oMero opraMa, np« 9tom ycrpoftCTSo 
CH86KBHO peCpaMw. chmmbtpmmho pacncn* 
X6HHMMH OTHdCHTeflkMO npOA05lbHO« och pt- 
6osaro opraHa. kohuu kotopux aaicpeiu»eMy 
Ha M8py»Hiix noBepxMOCTsx TpyOM-flHAep* * 
icoxyxa. 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 



1698413 
4 

The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 1 5. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1 , which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 1 0 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 



1698413 
5 



the leader pipe while the other end is connected with the casing in a way so that it can rotate 7 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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